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(57) Abstract: The present invention provides 
an apparatus and methods of producing particles 
that include a polymer, a wax and/or lipid and, 
optionally, a biologically active substance. A load 
stock including a polymer, a wax, and/or a lipid 
that is a solid at standard temperature and pressure 
and, optionally, a biologically active substance 
is provided. The load stock is contacted with 
a supercritical fluid to form a melt. The melt 
is contacted with a polar solvent under suitable 
conditions to form an emulsion. The emulsion 
is expanded across a pressure drop to form solid 
particles that include the load stock. The methods 
and apparatus facilitate the production of very small 
particles that have a narrow particle size distribution. 
An apparatus is shown in Figure 1. The apparatus 
(100) includes an emulsion and mixing apparatus 
(102) and an expansion apparatus (104). The 
emulsification apparatus includes an emulsification 
vessel (1 10) and an emulsion assembly (116). 



WO 2004/071645 A3 lllllllillllllllllllllllllllllll 



GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro- 
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Gw! 
ML, MR, NE, SN, TO, TG). 

Published: 

— with international search report 



(88) Date of publication of the international search report: 

2 December 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



International application Nfr) 
PCT/US04/03575 



I 

I 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : A61L 2/16, 2/23; B29B 9/00.9/16; C08J 3/12; A61K 9/14 
USCL : 424/489,497,498,501,502; 264/5,9,10,11,12; 422/188,224,242,292 

According to International P atent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ~~ 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 424/489,497,498,501,502; 264/5,9.10,11,12; 422/188,224,242,292 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electtonic data base consulted during the international search (name of data base and. where practicable, search terms used) 
EAST search, search terms: polymer, wax. lipid, supercritical fluid, solid, powder, particulate, particle, emmsio?Sek 



Category * 



DOCUMENTS CONSIDERED TO BE RELEVANT 



A 
A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



US 5,639,441 A (SIEVERS et al) 17 June 1997 (17.06.1997). 
US 5,833,891 A (SUBRAMANIAM et al) 10 November 1998 (10.11.1998). 
US 5,851,453 A (HANNA et al) 22 December 1998 (22.12.1998). 



Relevant to claim No. 



1-20 
1-20 
1-20 



D Further documents are listed in the continuation of Box C. Q 



See patent family annex. 



Special categories of cited documents: 

A" document defining the general state of the art which is not considered to be 
of particular relevance 

E" earlier application or patent published on or after the international filing date 

L" document which may throw doubts on priority ciaim(s) or which is cited to 
establish the publication date of another citation or other special reason (as 
specified) 

"°" document referring to an oral disclosure, use, exhibition or other means 

Up " document published prior to the international filing date but later than the 
priority date claimed 



T" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
05 August 2004 (05.08.2004^ 



Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Facsimile No. (703) 305-3230 



Date of mailing of the interjiatl 
JL 



h report 




;y B. Robertson 
Telephone No. 571-272-1 



Form PCT/ISA/210 (second sheet) (January 2004) 



